Searching PAJ 



1/2 s<— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-058236 

(43)Date of publication of application : 03.03.1998 



(51)Int.CL 



B23H 3/08 

C02F 1/00 

C02F 1/42 

C02F 1/46 

C02F 1/48 



(21 Application number : 08-212517 
(22)Date of filing: 12.08.1996 



(71) Applicant:MORI YUZO 

(72) Inventor : MORI YUZO 



(54) MACHINING METHOD USING HYDROXYL GROUP IN ULTRAPURE WATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To purely machine a 
workpiece without leaving impurities on the machining 
surface thereof by removing the impurities, or forming an 
oxidized coat through a chemical elution reaction or 
oxidizing reaction process using a hydroxyl group or 
hydroxyl group ions. 

SOLUTION: Water molecules in ultrapure water 4 are 
ionized and a hydroxyl group or hydroxyl group ions so 
generated are supplied to the surface of a workpiece 1. 
A pure oxidized film is formed on material surface via the 
reaction of workpiece atoms with the hydroxyl group or 
hydroxyl group ions, or material surf ace atoms are 
removed and a desired shape is obtained through the 
repetition of the process. When the hydroxyl group or 
hydroxyl group ions as machining aids are generated via 
chemical reaction on the surface of an electrode 2 
positioned near the surface of the workpiece 1 or on the 
surface of a solid having an ion exchange function or a 
catalytic function, workpiece surface in the vicinity of 

the surface of a solid generating such a hydroxyl group or ions is preferentially machined. Thus, 
the shape of a material generating the hydroxyl group or hydroxyl group ion is transcribed on 
the surface of the workpiece 1. 
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C57) [Sft] 

OH" <SrfiJffiLr5B»(CJ]nXTSCi*i-Ct2>i<D^ 
**<?>*l»K:«tSJinx*ffi*B^-rs. ; 




7 J<^ k fttt t, fcKHlIXW* , *KSX t<£7k©3 - Y * > cc 
<fc Sffc£W«ttiKl£^ 0 < «SKfcKl£K: <fc o TBfeSfflX 

HPS £ffii<> T IBS 0 MXte:^ ft6(±©m«HI fc«* io 
U fi«*£««WMB LTft Sit*® 1 ECKDjBM 
<tSJDm 

a. *ff Cc#|Rf OT ft SfBsJSI l BB«©iB«*cpO*Sl 
S«:<fcSJPX*ffi. 

[»*3S4] fulB7kgt»ift]MS£ L/C. B*fi*&W 
a, WiE5c*J#Ott#&, ifflK**«:P4IR*»iriBR 
Lfc— StX»*n«±©*SIHtc«8t*iS L/ , @^7K^ 
Hm^ft? 0 T ft SftSSS 1 Btt©iB«**0*ll*Cc <fc 

^flnx^rffi. 20 
r©«»^b«Ej6**iffl or ft shr^b i mmommyk 

WB^^&W'hS &ffli^01*HiSi«EE*EPflI L/C* 

[»3jss7 ] Bfgaaaixw^Bffii o, xtewmum 

[0 0 0 1 ] 

>cc J: o ra8nx»«rBS^3Snz^o < «»{fc«K?Kfi£»n 
It^C £#r*S»IX^K:KITS. 
[0 0 0 2 ] _ 40 

»fttrax^tt*ye«tasnrfc6r, **c**miM& 
oa^ja^ssBifto-cir^. 

[0 0 0 3 ] SfeJ »5E-Ctt*6«>i1lSOaWS**K: 

^K^*lK»tt*-J-*T*#<fto-c^a. t©<fc 
9tt«OaTCB, ^CD»^XO<fc5^X^S^X 



4SH¥ 1 0 - 5 8 2 3 6 

2 

xtc j: o r «Jnx»«: iWB*£<£#HJU-cb*3;fc 
tSBSnxao^tt^fc-rs. tot, i^tctm© 

#f££f*ft 5Citc< JOX^rtf Ht **>;W[SJH 
[0 0 0 4] C<OIBH*)W*rS#aib-C5ferHI»S 

nfc^snxfficc, {fc*w»^*iKinx, ms?we#£> 
s . c n 6 ©axffitt^owiwftmr t wsmsw 

K x <fc^W«Ul^*ec "TC ^TI^SaiXSrtT 
3fc©-c**. fi£-oT, SB!SSE»icJ:aJlIXSEftJB^R 

[0 00 5 ] fU, WC&S3*iCV5®**, J^H 

cne>cDjnxffi«, tfitnxfttjR^^-^-c©^ 

^J5J»c J: {3 (&*ftJX£tT 5 tt&WrF*- #<DlMi:mm 
3&f5JfiB-C*5. COjeXffitDWtOTtt, #3SW##H 
^L/cEEM (Elastic Emission Machininq) (^B8¥ 
1 -2 3 6 9 3 9^<£$S) (Chemical 
Vaporization Machininq ) (^KFP 1 - 1 2 5 8 2 9 

^nw) 3^*s. EEMit ae^-issnx^cDft 

^JKJS^JJBL/fcfccrc* W?4^#t4^Mft^Cift< 
^^-^(DSPX^r^L/ri^. Sfc, 77X7CV 
Mtt, ^EE7*^Xvcfi-C^L^:^^;U<tMSnX% 

[0006] 

K NaNO, , HF. HCK HNO a , NaOHf 

WB^ajoxiR^ ^ $ n a c <t 6 n ft t> „ 
[0007] * ct\ **|g#tt, *ttS^r;u/7 ytt 
0«WK"Ct*4cBaS (OH- ) 3ftSJHIXW:^fflUT^4i 

#x., ^n^^sat^^oH" *s??SELr^a*tc 

J:^cfeJnXtt-c**cfc<DffiSK:Soyfc:. Hlfcjc^CDO 
H" *3pJ«orJ0X^»n«, SDXMCC>RK!»*«S " 

fti^^ftjnx^f^, *©ffi*»*a»*iiJfi»»*B 

4oUT10- 7 mo 1 / 1 ggr*S C tttSftKD^r 

[0008] ^sm&ffiT&vfflSLte&fr. m$kL£ 5 1 

CCDOH" *MfflL"C3S»{CjlPXr*Ci*Jr*Si© 
Hffl|(CS-^ae, HtfTfccfKD OH- ^:ffil,^rffiJPX©cZ)a 
XffiK^«»*»S'TK:?»*aJnX*Jff*S^< frUC^ 



3 

[0 0 0 9 ] 

«fc*fb^W«ffiJSBS*ty< t»ifcSl£K:J: -oTSfeSiPX 

*07k«atcj:saox*ffij&««-r*. 10 
[ooio] cct, mriBzkMS^n^li lt n 

i*Ti»Lyfc-»x«*neu:cj)«iiHK:*ise*aL, 
s u it a * y&m&mxmmmmz & m&mmx 

^fI^<D^W/jN?^J^«^©^il«mj±^EP»PLr 20 

■ [ o o i i ] * or, «ra©*K»»ftite3ii«tflBo 
i±r, i^x%£«(D*KS>r^>©^^iS&T»nx 

[0012] 

»©fflx^ffi©jRjStt, se*©afl?3&nxr©5j£««^ 30 

JPtTSBOTK:**. ®!?JJ0X (Electrolytic Machinin 

* <smcDBf • WRT £ ■ c i tc<fc 0 ; BfRCDJB 

XftT\*&HWS<fc=f r + '>7'0. 0 2-0. 7mm« 
£t*\ 5-2 0 V©itt*«EE (SSSfeS«3 0-2 0 0 
A/cm 2 ) £EP»D£-t±Tttn:£tf HOT^ 0 Cft 

mzitxmctcttcj:*), «mx»*x*t*si*« 40 
[0013] m^ommmxictevz^mno 

(») Fe-Fe 2 *+2e Wfc' Fe'* + 2CT — FeCI, (1) 
(BO 2Na + H-2H>0+2e->2Na0H + (2) 

CUTilt^UcFeCl, iiit^L/cN^ 

aOHi*S*?rRj£UT 

FeCU + 2NaOH ->Fe(0H) 2 + 2Na* + 2CT (3) 50 



^Rfli 1 0 - 5 8 2 3 6 
4 

Fe+2^0 ->Fe(0H) 2 + H, (4) 

[0014] ^ct\ mmtrzoxz* s: (3)-c**k 

C©StCfc^ttt, NaOH#CO*3!©»tFeCl 

t»NaOH»^OS (5)<D<£^tNa + iOH" i 
NaOH - *Na + +0H" (5) 

coiftg^js-rsi, "S; (2), 5S (3)«, * 

ft^ft 

2H 2 0+2e-> 20HT + H, (6) 
FeCl 2 + 20H- — Fe(0H) 2 + 2CT (7) 

55 (1), S (6), S (7)£2*2JPX.£<^ a 

[0015] CCDS; (0D*>&5£ (3)©KJ£»g<!:, K 
(6)— 5S (7)(DSl^aoW**JttW"S"<!:, 
W#tC*jC»rN a O H a^-e©5l£tcSF# l"C^o o , 

fcl^Tt-iN a O H#*«T £ C £ J; o T£ 
OtcOH- &&mtW J ?LXU2>Ct&frfr.2> 0 
fifelttOH" ^#^ft«Si£^itff*r^t#£^ft^ 

ccr, oh- «^*7£#r&<* mtcft 

*tt*©*CCfcSai (2 5°CCC*?^r 10' T mol/ 

; i) -era* Sfot, ±a<D#*£scc-r 

* i H»©tfls|.©j3nxtt pjf we i ^ 5 c i k: a a . 
[ooi6] l^u, friz^co*n< 4 fitt7k*©OH- tt 

ii^^OT, llfflWttSnXSrnJIBCC-rSKtt; f5J5 

ttx*tf5ci«:*5. ft^r, *»w©jiax-ci*wia 

[0017] *«egcD»nxjiatt % sk**©*^* 
«t L , ft/c7jc^SX«7K^S * > ««Hnx«i 
*ffl(c«l&L/, SJJDX«5jf^<b7kMSX«7kMS-r^> 

Mdbnx«j»ffi3fi<«:R«9nfc*a»ffi*-r 
t>i>as^j!inx*f5i«6r*a. */c, *SK*5ir*tt7k 



5 

its StttmoWKJPX^^r**. ^bt, 7j<M« 

j£r*s*\ »^inxsi£"c*i^*i»w-rsct*sii 
[0019] *^©ftjx^stc*5i^r, jnxiis (Sa 

i'^ii^>67XM*if»nMS^mntf^ oh- ^mss 
roH- %iWns"'&Sc:<fc3&sjff*L/^*s. 

^OH- ^ifJUD^ifT^, OH" ©#£#S£*50 

hums u x mxam <o mxmk: «*&r * n tf jpx 

[0020] ^07mmmm%mt or**, 
lams £gt> r ss u ft— x»* n«±©tifBi £m« 

ft5l^iiB«**lliaJ lWBc*B#brtt5i&ffl 

(isssffi • mnmm k & & t> ^sa** kiss 6 ft 

£ ft Hifttt©ie«ift«EE* Eiffin L TtK ^ X*7 * 
[ 0 0 2 1 ] ^Lt, WaOTkKSWlEj^i^fflb 

r, mjiaKSnx^^l^@i Xttttxftoifi^s 
< ftf^ b x y mmc J: o TStSJnx^cD*ffifrC7KKS ^ 

*>*5i**i*r. aax«ff3a#cD*Mai-Y^>©ifte 

Sri*8C)TjnxrSCi*3S5fflW-C*5. ££&Oft 

oh- iH + <b«^itH 2 otemz><D*mm?z> 

tc&tC, ?ft«||lt*»»"C»flD:WCCOH- *3|gf«Fi*£ 

[0 02 2] S-7jcKSttOTffiStcoi^Tii0JT 

tt^Jt? L/ r sc5«ffl"c*s ^ ffi^«»ffi«(*sanx!a 
sfeHfflnorfi 1 ?©^**. cct* aanix«3S®^#fi[ 
s££*#jjn s « £ > in £ asfs a ^ r * * 

' e^7j<c(30c#ffiT^-Y^>^H + % OH" 



4) mmW- 1 0 - 5 8 2 3 6 

6 

r*9 v iotiS/^T^^EPlQl/^ 

OH" fc:<fcor, »fiitt-3Tl^ai0Xa*ftlXT5 
©r**. aflnXWOlDXJK*, H»pT7f-OS 
Mft<fcor»S 0 , 1SfiJnX«50 1 ^7Afl(D%i?:^ 

-^-n>r£>9, KSEfflKflWi^g* flJXafiW**^ £ 

[0 0 2 3 ] K^KJiMilvi, iE*6**]ffS» ©JEtc*t 
io J* u r tt s o s iKtfaDttJRr tt7jc© * 

ItSfeoriS. Hltt, lOOkbar (10 10 P 

a) , l o o o'CgrcDffiiSi&x BHEEEfli««:*5iir7K 
^> C i J: o r f#e> ftfc7K^ -Y ^ 

pH (H a O) =- 1 o ff CH + ] ^- 1 ogKw 1/J 
T^6ft^o 

[0 0 2 4] ^^>SiIE^. jaft©H«©«lft««*a 
20 HIT OX 5 Xh Z> 0 1 - 1 0 k bar <DmMX]±j3 

l,C^LtcmzU&<D±mzft^WJ>'?2>o 3 0-100 

mmwjQT&o woe* hk— s©^te*5i>T«, 

T^> 0 WAtf, «ttl." 0g/cm 3 "CSS (2 5°C) 

30 IO" 14 ^6S10- 10 - 118 fiS^fSPT^-^EE^ 
^3 kbar (3X10 S Pa v S30 00M) ^11 

[0025] fS^iSEE • mmmmz, mm^^im^ m 

[0 0 2 6 ] ^^>^^M@«, fflK**K:iBRbfc>r 

T5Hft*M©WffJK:|»fliiMrti*iBRbr, SK*^M 
riJSl/cOH- %»ffiffl9^:. H + Jfcl»afl9«:3[#«F* 
r^gfu, »ffi<kL?rfflt^a^x»Xtt»*©iS««: 
ERi/fctHinn:**OH- fcctorjsrax-rsor**. 

*S^U<ttStt{tO. »SittaiHK:E[iabfe«BE 
50 [0 0 2 7 ] 77X7WI^ ®^7jcoc^mm^©"pJS 



(5) 



j&l, ykzmmxmmz&xtez&mxab*)^ mtm 

tt^SSSKOH- *4^-r Soffit?* 

[0 0 2 8 ) c ct/ ^mMomnwMit, mwivpo 
oh- &c^oTM»px«j^»nx-r5©r*s^, Jnx# 
<fc^W»ffiJgj£«:j:*lft*J!)PX-r*S^ **t>ttBKfc io 

fife <if 0D fflX^ >' ^ > - £ - * Wg8T S c i k: J: o r jliR 
f £C£#pJHBr*5. CCDftJXA^-^-^- 

C 3MfinX£51iRT £ ft&tDjjnX^ y - * -<DS5ffi 

[0 0 2 9 ] 

j||R^«^»*»xofc*#«ccai 

3 « -y * >s»«bi*sub- o , maxm t l x s i 
*<Dm®&ffl%<D^&m^xmx®mM&m*ff 

[0 0 3 0 ) (mtmi - 1 ) i2^TJ;^C, PIS 
X#rt 5Ci, «SIHCc»«:8f m*S«teT £ C <t 
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[ 0 0 3 1 ] 2fcSBS«(OfllXSg«». H2 KtST «fc 5 

=&r^ttk« 3 u/c@^7K 4 * tcv$s b , tm 1 

0$i^2«z^7"-^7^ii^$nrc^--^8co 
015149 ( Zli^) <WfciJKcB£S*rc^£. itufSf* 
?4l©JnxW«, XYH^SSStfTiERU Mx-tfY 

»; ^ti^nwuEi occy-Fau 1. 1 i^/f^ 
me 2 i©HtcSKns.msst«S3Ktn 2-cfjjgurt^ 

A r ij'Xt/^^Ltl^o 

[0 0 3 2 ] BufH|5|Rma2CDWf4i OTIS, OH" ^ 
H + tC<t otg$n^l^^W^£f« ^ Au 
■£P t **SS^Jr*K. A 1 BcOaiTK: 

il^^^^aotN i £1 0 /im0l^C3-f^ 

^Ofcfcto£EIR*«2 t bxm^tc. 
[0 0 3 3 ] W^SHI (PiSOiSS 1 ill^H 

^ 7^^ft?iit^ae^iiJa?« S i KflUB 

tisib/co jnx^swnixtt**^©* 1 cc^r. 

[0 0 3 4] 
■Ml] 



£9* 
No. 




mx&m ■ 


(V) 


(mm) 


CrnA/cQ 2 ) 


(hr) 


No. 1 


3 0 0 


8 


0. 1 1 


4 


mt (K*:0.05M). 12 ^ra) 


No. 2 


3 0 0 


4 


0. 1 1 


4 


ItfL Cffi^ : 0.06-0.1 ^m) 


No. 3 


3 0 0 


2 


0. 3 2 


4 


BKb CJRfit : 0.08-0.1 v n0 


No. 4 


3 0 0 


1 


0. 8 9 


4 


Kft m&:0.4 -0.5 ^m) 



[0 0 3 5 ] c cx, m 1 *<DK-fbBl©*»«, 
fiStt ( (*) m^fflSi?, -9— 7 a A) t»l»r«S 

5, ^nOC#r>Tm^^g^P$o/c^K:^oTfc 



O.^fiSiUtS i^fflt^OH" (D#ttieiHa 
fe < i feS*Sff3W 0 . 9 mA/ c m 2 fIJEJMT~C«, 

»b*HWKJsHinxr * ^> c t . 

[0 0 3 6] (IWW1-2) «SW**«JID8 

•^siifctc, s iccflFffl-rsoH- a«c-r 

50 *©flO«WD«K*iRL'T^*. CCDjDXffiBtt, Q 



C6) 



v ^Ybx^u>«jji (ptfe) mom$2 Otcmtcl, 

2 2, 2 2*afi»#©*^-1f 2 3*^L.TWteB5e 
L fc^MTMf L , -^CDf5$ft- 22fcWK243&»& XH 

£12 0(DH!PS«aE2 5T5[ofc±CC^^aiatt©a 
2 6^«HL;fcfll5g**fU *Ofl»SAr»W!-* 
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[0 0 3 7 ] mr^o^ffiW 1 - 1 iPMSKc, BBB*2 
2, 2 2('Cl^W7^^EpjDlt, finX£f£^-fc 0 ^ 
(OjtoJ3fe^iflin3S*=feJMTcoa2 te^U ' CCDmSSS 

[0 0 3 8 ] 
[«2] 



US* 
No. 




flnXsS 








CkV) 


(mm) 


(mA/cni 2 ) 


(hr) 


No. 5 


5 


1 


1. 7 


1 


Sft «J?: 0.15MJ.2 *m) 



[0 0 3 9 ] (H6tW 1 - 3 ) &{c, «HEffBE«K(c« 
tt, BBSS 3 0fifcELfc*«3 1 fca*B*3 2£p 

3 4*sa*3 2 tc»irr £«*>6fcs«t 
«iS3 5 £ttttt*3 Atcmmtmmo^v ^tn» 
TfiS*& 3 3 tcHSUTRHH«:e*6*3 2 tjcaau, 
WH3 6 3&>6KW3 4CCjE«E*EPfflrSi<fcfe«:, if* 



*t£«ffi3 5 £»«fiMc|Bf U MfcfuBB«BH§S3 0 * 

[0 0 4 0 ] ftr^co^M l - mm*3 4 

^CD*pn^#i»nX*S**KT0^3^L, c 
20 feKTttWbSUWPSBSnxr* o /t„ 

[0 04 1 ] 
[*3] 



MS 

No. 






(WO 


(mm) 


(mA/cin 2 ) 


(min) 


No. 6 


1 0 


1 


7. 9 


1 0 





[0042] «±©fea<t d % aanx«# s i k-^t 

«SE2fflK#0. 11—7. 9 mA/ cm 2 CDfSffiT* 30 

/>v xsastcffli^n^s imitmte, kits i* 

ft AfiUHL *»SlSJ{b, MEWb, ^X^WL 
[0 04 3 ] «B»SWb*i»< ffio^rffi-ctt, S£ibli 40 
*ffi-C»M-fbit©affl[»*«©*ffiJ: 0 «>*>tc t)/h3 < , 
BSStfbS^tt, «»P«^0*WH^S i»fbJ«K:A* 

. <Rs^iSfcfei^6ns. **§8<z>inix*iST? 



ibMi^FT - I R (Fourier Transfer- Infrared Spe 
ctroscopy ) ( Btt%&ls FT/IR-3S) A 
ES (Auqer Electron Spectroscopy ) <£ -o "C^tr? b 

— kk^w xs^tm> e>4rc t^^gKbiiU; 9 £> s 

T\ »b«JB^^X©ftIxafefr*»»«:T & c i &c X 
fflK**-CS i 0»KKlS*tf*.«, HfcMffcWcBE 

t-rssi ifef bWPft 6 n s^tefew* £ . 

[0 044] 1 - 4 ) fy^CD^feM 1 - 30iJD 

X£^£££fflU SCHiOtCu, Mo, Fe, A LCD 

jdx*k*^. *©jpx^iJnnJS* : &«To*4Cc 

SL, COSDX^ftr^iCu, Mo^l^iSDX, Fe, 

a i \tmftwtg&$satt*> ~> ft. 

[0 0 4 5 ] 
[«4] 



(7) 



H 



q#H¥ 1 0 - 5 8 2 3 6 
12 





fiax&# ' 




CkV) 


ft 57 

(mi) 


(mA/cio J ) 


(min) 


C u 


1~2 




4 0 0 


1 0 


6fc£tHJX (0. 29maVA • min ) 


Mo 


0. 5 




3 8 


6 0 


Efc^tjaX (0. 44m V A • min ) 


F e 


4. 5 




1 6 


6 0 


Bit 18*m>- 


A 1 


6 




1 2 


6 0 


Sett CBW: lSjim) 



[0 0 46] c c r x jmxirrfifSfcJp: ^n/cCu, 
mo ©aM^n-ensKaascjfji&cc^fcLTt^. 

(ZjJHHTKMH- & c <h rgfcSJnxccXfr-5 t ^ 5 ;l/ 
[0 047] (Hftffll 2 ) *Wt«-Ctt, iB«**K 

a, ilfEK:*|j#ori6«**©OH- Sat£tftfc<*-ti\ 
i^** ccaaofcaanxwsjnx-r s c £ *k*^. 

Bl l tc^Tcfc 5 frt, 2a#ifi©a&2 5 °cr\ ^SlBEtc 
fc^&gSl. Og/cm 3 5Efcl/fc 

2 0 0XI$rfig£±^S-tf£<bJE#tt3 0 0 0M 
EfC^^CiW^ B fct, *SDX^g«, H5&C 

«fc 5 K % E#S3I4 0 cD^§P^j£M4 1 rtteStt* 

KU B*8*4 2ip«:S i«<DWH4 4*«aiL, £fc 
BE^gS4 0<D^HOcj«JD«fflCD-fe5 5 ? *b-*-4* 



io*5£*IeIU M^ft£KS*H 6Tmo/cia(7)feO 

&4 0 cc jgfcfi<* ttfc*tf»* 4 8 r»JSf £ c MISE^ 
S4 0«* 3 0 0 0«EfciBA£J:5teRff3ftT:k 
>), JK8SIH4 l**T58S*ft4 0a.i«»4 0b ' 
*8#(D#;Uh4 0 cTWKU g»(t4 0aiH* 
4 0 btmm<DijX^ry h4 0 dt?BHLfei©t* 
So S»*:#4 0a<fcJI*4 0b < ttt, ^f>l/ 

Xii ( S U S 3 0 4 ) TfEHU tfOl/ h4 0c^ to 

[0 04 8] BWaWsJ.4 4<fcLTtt, il?4 00/2m, 
tS£M<Dft3J&n X2 cmOS i ^x^-^rfflt^. |f» 
liUT, jfefx^^T^a^WS i £ :cv\— gffi© 
tt»-¥»-€-©flh©»ti*a*a0, XK5%7?BT3 0 

«7K («*)'*-ci o#p H m^^m\ 

tc 9 SnXffjOC, .CCDS i<)x^-£?)IMmgt-^ 

[0 04 9 ] 
[85] 



flDX^ 


flOXJ^ 




E * 






inXBolcS 


flDX&M 




200 *C 


3000^E 


10.118 


lhr 


3 2 9rag 


3 2 7 mg 


2. 1 urn 



[0050] c cr, snxB^fco^T&i, nam***- • 

£-#2 0 O e C^fg^LT^6rtgPS^*cr)^7i<(0 40 
©g#2 0 OTJfcftSSr^-fc (lO^ffl) , ztvfrh 
"lI*IH©aiX*ff-3^. */c, »*©i*3«^fitt % ft 

[0 0 5 1 ] (HJS0H3) H6 (a) RO'(b) Ot^T<fc 5 

-ftf>3£»JR ( Nation 1 1 7) 5 4*BBRU USSgg 
5 0CD±^mSSH5 5rtK:iRgbr, ^CDfWSrA 50 



*>a^5 4*!^^aiftWi«5 2*H3eo, f+ 

^^-^-If- 5 6 <Dffi1HIEIH(CfrEKf4'5 3 
+ sr^-^-l^-S 6 ©USD 5 6 a©rt8PtCfciS*fc|c5 
5 2 iK»5 3 PJtc, Sin:*cc*l»ffl[3&s— JEittSJ: ^ 

[0 0 5 2 ] 
[R6] 



(8) - ^mW- 1 0 - 5 8 2 3 6 

13 14 











^+ 








1 X4.5(cu 2 ) 


2 mm 


4 OmA 


2.35 BBfiVA • min 


UQX 2 


1 x 3 (cm 2 ) 


2 mm 


3 OmA 


0. 83 traaVA ■ arin 



[0 0 5 3 ] CCX\ m6 Mil tc^ol^T^, 

-f * > sasui« jB«* i (Dtmsntctt **# % »jr l r is 

Ufc 0 ^xiT*«:4 0mACDm^^B£fi^£T 

£fc&frtal^l✓ft:mI£^;^:^l ov^^c^wl, m 

I2T1J 3 0 mA £fi6f£T £ fctf> EPffl L fc^ 

EBi6 0 0-14 0 OVRZttofc. 
[0 0 5 4] C©^t>5MWJ:oTOH- 

Sox) «\ -r*>saft«*«ffi«:^rr* i 7^+--«s* 
iitLt^n^ ^6^xw*WKT5fflix 

[0 0 5 5 ] 

*Ccj:41)in:*ffi«:J:ti«, «T©»*fta&**#Sr 
£ 0 

00 H- ^^>iS»nX^CD{b^{ / F^^cfc^>JPXT?^ 
H + , OH" RtfH, OQ^q?£EU ^JS>f^>^© 

niter**. 

[01 ] fflJKiffi**^^-*ib?t*(D«lSi-<* 

[12 ] 7}<mmmmmmt LxmM&m*umi>, mi 



[H3 ] 7KSS^n^iIi Ltl^MSffl^ W 

¥«^*ffli^^ttixigff©ffiB8Bf®ia'r*s. 

[14] *MS*f M&S <hlt WBftm* HUB b , «■« 
io W*ffli^^X»<DttWWfBH"r*'S. 

[H5i Tmmmmmmtbx^umsm^mmbtc 

1 t*P4 (»»nx») 2 nffisms 
3 TWt 4 m.m?k 

5 XYXf-^ 6 1f#-hgptf 

20 7 ZX"r-V> 8 ^r-£ 

9 PKM 1 0 «jR 

11 »J - F3K 1 2 SSfeff- 
13 MS^ + W*- 

2 0 sgg 2 1 e**7j< 

2 2 MS (kflPXJB) 2 3 ^^-if 

2 4 mas ' . 25 I 

26 g 2' 7 msat 

3 0 fSBBSS 3 1 *« 

3 2 ffifcE* 3 3 {££r& 

30 3 4 (ISfllXW) 3 5 i+tKHS 

3 6 ■ 3 7 SKtf" 

4 0' E&SS 

4 0a 40b 

40 c 40 d iixtrv h 

4 1 rtSPJSS^ 4 2 @5ffi7j< 

43 §s 44 P5f4 (aanx*) 

4 5 -fe^ 5 y *fc-£- 4 6 WS&ft 
47 *^-f£>* 48 fttttf 

50 gg 5 1 mm* 

40 5 2 53 (maxm) 

5 4 PI -f * >£&IS 5 5 SBBS* 
5 6 sr^X'*--**-— 

5 6a PIP 

5 7 mas 



(10) - t$H¥ 1 0- 5 8 2 3 6 

[B6] 




